SUMMARY Three racial groups of mothers and their newborn babies-North European 75, Negro 75, and 'Indian' Asian 37--were matched for parity, gestational age, sex, maternal age, maternal smoking habits, and social class. Multiple anthropometric measurements, including skinfold thickness, limb circumferences, and various linear measurements were made on the mothers and their infants to determine the effects of race and smoking on fetal size. Indian-Asian mothers, though shorter and lighter than Europeans and Negroes, had similar skinfold thickness and weight: height2 ratios and gained as much weight during pregnancy. Their infants, however, were lighter than the others, and had smaller head and limb circumferences, although their linear measurements were the same. Negro and European infants were almost identical in size. We found no effect on any of the fetal measurements which could be attributed to smoking.
The wide variation in birthweight of term babies is well known. Some of this variation has been accounted for by specific factors such as maternal undernutrition (Smith, 1947) , smoking (Butler et al., 1972) , social deprivation (Drillien, 1957) , and congenital abnormalities of one sort or another. However, much of the variation is probably genetically determined (Donald, 1939; Eveleth and Tanner, 1976) although the importance of ethnic influences remains controversial (Habicht et al., 1974; Farquharson, 1976 ). Ashcroft's data from the West Indies (Ashcroft et al., 1968) suggest that there is ethnic variation in physical growth, and he has pointed out that this is important in assessing nutritional status (Ashcroft, 1972) . Other authors have noted ethnic differences in skinfold thickness (Robson, 1964; Malina, 1966) although these are not generally taken into account in published standards.
Differences in birthweight which are apparently due to racial differences may really be the result of variations in maternal nutrition or other environmental factors, but we lack anthropometric studies of newborn infants in racially mixed but socially homogeneous communities. We now pay a great deal of attention to fetal growth, since growth retardation puts the fetus at risk of impaired development (Drillien, 1970; Dobbing, 1974) (Jelliffe, 1966) . Triceps fat-fold was measured with a Harpenden caliper to the last completed 0 1 mm (Tanner and Whitehouse, 1975 (Jelliffe, 1966) . (7) Maximum calf circumference to the last completed mm. (8) Biiliac circumference (at the level of the superior iliac spines) to the last completed mm. A fibreglass tape was used for all circumferential measurements. (9) Triceps, subscapular, and periumbilical skinfold thickness, measured to the last completed 0-1 mm using a Harpenden caliper. Triceps and subscapular skinfolds were measured at the sites described by Tanner and Whitehouse (1975) . Periumbilical skinfold was measured by applying the calipers to a fold of skin lifted from the anterior abdominal wall about 1 cm below and to the left of the umbilicus. In all skinfold measurements the reading finally recorded was that obtained when there was no further compression of the fold by the caliper (in other words when the needle stopped moving). Three measurements were taken at each site.
Results
Data on the mothers. Nutrition (Table 1 ). The Indian mothers were shorter and lighter than the Europeans and Negroes, but their daily weight gain was the same. The Negro women were heavier at booking than the Indians and Europeans, but gained less weight during pregnancy. There were no significant differences in weight/height2 ratio, triceps skinfold thickness, and mid-upper arm circumference between any of the racial groups. All the mothers remained well during pregnancy and the data do not suggest any important differences in nutrition during this time. There were no significant differences in any of the linear measurements between the three groups of infants.
Effects of smoking. Although the numbers were small, the mothers were well enough matched for factors Fetal growth in different racial groups 29 known to be important in determining birth size for an assessment to be made of the effects of smoking on the anthropometric measurements in their babies. For this comparison the European and Negro groups were combined to give 106 smoking and nonsmoking pairs fully matched in the other ways already described. There were no significant differences in anthropometric measurements between infants in the various categories of maternal smoking (<15 day, 1 5-40/day, >40/day), so we have compared the smokers' babies as a group with their nonsmoking controls ( Table 3) . None of the measurements differed statistically between the two groups. Relationship between maternal and infant fatness. The Fig. shows Weight-length index (kg/m2) (1-4) 13-9 (1-5) t=3-2, P<0-01
12-3 (1-7) Crown-rump length (cm) The Indian peoples of Brit; sidered to be shorter and lighl and Negro populations, and tl babies tends to be lower (Str( 1972; Roberts et al., 1973 Our data suggest that the Indian mothers in our study they were no thinner than th peans, and their daily weight nancy was the same as the Eui previous report (Shaper et The possibility that Indian infants are small ain are generally con-because of malnutrition in previous forebears is ter than the European difficult to disprove. There is evidence that underhe birthweight of their nutrition in previous generations leaves its mark on Dud, 1971; Arthurton, their descendants, even though nutrition and living ir study confirms these standards have improved (Ounsted and Ounsted, ontinue to judge the 1973) . This is the case among certain of the North European and North American Indian tribes whose living standard was nay be inappropriate. poor in previous centuries, and who remain underincertainty about the sized in comparison with the descendants of better -he Indians. If it is due favoured tribes (Adams and Niswander, 1968) . i, or to socioeconomic However, if it takes generations of improved nutridence to suggest that tion before fetal size alters materially, the boundaries ave a growth potential between environmental and racial influences on md Tursham, 1970)-fetal growth become blurred and it is no longer may be appropriate. important to differentiate between them; in either )ulation are genetically case special growth standards are necessary.
effects of poor nutriWe believe that genetic differences are the chief we should have new factor in the small size of Indian infants because, s their growth. This is although it is undeniable that there is much underermining fetal growth nutrition in the Indian subcontinent, malnutrition Fetal growth in different racial groups 31 detect the reported trend for fatter women to have fatter babies (Whitelaw, 1976) . Possibly a larger sample would have shown such a correlation but it would certainly be weak. The amount of subcutaneous fat in the triceps skinfold has been shown to be less in Negro children than in children from other races of comparable body size (Robson, 1964; Malina, 1968; Ashcroft et al., 1968) . Our results show that this difference in body fat distribution is reversed in fetal life, since the triceps skinfold in the Negro infants was significantly greater than in the other racial groups.
We were surprised to find no detectable effect of smoking on fetal size in our populations of European and Negro infants. The small reductions in weight, mid-upper arm circumference, and triceps skinfold in the smokers' babies might have become significant with larger numbers but are unlikely to be of much biological importance. Since a number of the mothers were heavy smokers, this raises doubt as to whether smoking alone has an important influence on fetal growth. Social class could well be the crucial factor here, since smoking is more frequent in lower social class groups, and may be an index of a certain type of mother who tends to have babies of low birthweight (Yerushalmy, 1964 (Yerushalmy, , 1971 ). More information is needed about the effects of smoking on human fetal growth, using careful matching of controls on a larger scale than we were able to attempt. Perhaps we have accepted the findings of large epidemiolgical surveys (Lowe, 1959; Kullander and Kallen, 1971; Butler et al., 1972) too uncritically. For example, it has been difficult until quite recently to distinguish low birthweight due to immaturity from that due to fetal growth retardation by examining hospital records. At least one study (Terris and Gold, 1969) did not make this distinction in assessing the effects of smoking. If the main result of smoking were to cause early delivery rather than growth retardation, the effect on birthweight would not appear in our study, since we excluded preterm deliveries. 
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